(19) 



KOREAN INTELLECTUAL PROPERTY OFFICE 



KOREAN PATENT ABSTRACTS 





(44)Date of publication of specification: 
22.11.1999 



(21 Application 
number: 

(22)Date of filing: 
(30)Priority: 



09.09.1997 



1019970046368 



(71 )Applicant 
(72)lnventor: 



LG ELECTRONICS INC. 



KIM, HYEON MUN 
KIM, SEONG DEUK 



LEE, YEONG SU 
NA, JONG BEOM 



(51 )lnt. CI 



H04N 7/24 



(54) DEBLOCKING FILTERING METHOD FOR MOTION VIDEO AT LOW SPEED TRANSMISSION 

(57) Abstract: 

PURPOSE: A deblocking filtering method for motion video at a low speed transmission is provided to 
remove blocking artifacts of a motion video in real time without increasing the amount of bit by using 
frequency features in the vicinity of inter-block boundary. CONSTITUTION: Three overlapped pixel 
sets(S0,S1 ,S2) are defined(401 S) . A mode determination value is attained by an algorithm(402S), and 
the attained mode determination value and a preset second threshold value are com pared(403S) . In the 
mode determining step, a default mode is determined, the default mode is set(404S) and the frequency 
information in the vicinity of a block boundary with respect to each pixel is attained by using a 4-point 
DCT kernel(405S). A size of a discontinuous element contained in the block boundary in the frequency 
area is adjusted to the minimum of the discontinuous element contained in the vicinity of the block 
boundary(406S). The maximum data value and the minimum data value of the pixel of the block 
boundary are attained(408S). Only if an absolute value is lower than 2.QP, blocking artifacts is removed 
with a DC offset mode in a smooth area(409S,41 OS). After a deblocking filtering about a horizontal 
block boundary are finished, all the above steps about a vertical block boundary is performed(41 1 S). A 
deblocking filtering steps about the horizontal and vertical block boundaries are reiterated with respect 
to the overall frame(412S). 
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(54) a soii Ai°i ciMMU beis a a 

Oil AH ^-1 fg^I Pi^U liEH^ SHOH 32^,1^ S^IS AHI^ S0,S1,S2S 

§ °|6HQ, M^IF S£> h °l S ^ CHI 0} Bf Pi^U S^S Pi§ EE^ DC 

01 Pi§ GHOHAfe 2| ^MCHI 3 31 §31 S^l Oil LH^S M2^ 

^^joj §^o| ELj\m mm s^i ^soii lh^s me^&i §^°i si^xi^ s§6hq,dc sh^i 
anoiiAfe 

4 

\pnme = Q 

/\ 7 ( r,-r, Kjr) vprime 0 :v x , if '1 C ?!^Z 

r ##f . if IDwD8^nHD 

(|v s -vjzc^) c :c '8 ^ Ttfl [ 

:-4DAD4 J - !, 1.2.2. 1,1 }//16 



£ 1^ PHU SSI UEftii ^IM OH^S 

£ 2^ §J 4**1 SSOII n}B 3^1 S^M UQfcS ^IM DH^S 

£ 3^ 4-MOJE DCT basisM UEI-fcH ^G 

£ 4^ g ^§011 0}^ PHU H EH 9SI UEUd! M^<=> 

£ 5^ S CHI H-^ P«^S ^ EH Oil °|& PSNR^M UEJ-tH EilOlM 
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OS .isi JGf 



g& CHI 01 BH xHdIOHl 0J& M^sl- <^M^^^ UPH tr 4- AH^r a£0UA)°| ^§ 

Ahg o|ah pi^u WE\^ ^^011 3 0ICK 

gjt^o^ ai^oii o}£|. £if6K= U|C|^(Video)A|^S £^6PI ^1 sH AH ^ S^CHIOIEPh 

£fe 2»S SZ_^°I redundancy OhU Bh A|ZI^°| XHPH:H 11 CH^^^ 

CK 

MPEG(Moving Picture Experts Group) Oil Afe 2xrS XHPHsPI ^161-01 DCT(Discrete 

Cosine Transform)^ OIS^H, A|Z_^^°J m^&m XHPH6PI ^SSI OISSKQ & 

CK 

DCT^ 2X1^ S6HAH CHI 01 EH °| &3«8 HPH6fe ^1 xH (Picture)S ^S^AI^OHI 21 

CM AH , M^(block)B^ U¥KX£! 2^£| M^S DCTS OlgShOI ^S&Al^jCK 

^eaa qioieiss ^bi= ssoi sjifedi saa Qioiasea swasKH a^s^i a 

ck 

AlZl^^o^ oh^si PictureM^ fS^ ^V^OUH A^OIU gfl|£| =^^0| £PI EH^OII m 

s^msoun^ oi a a oismai aizi^°i xhph&ck 
^, ms°J smxi sfe ¥=(*e h^sm si-che^ o^ ^ ¥^)^ u\±m ^-^m 

a PictureCHI AH Dm^tM xH^^^AH a^molOr- » CHI 01 EH ^« 5.\±m m 4= SACK 

OIS^I PictureAI-01011 AH ^§ UI^S Mmm 5fe iJM g*]£J 011^ (Mot ion Est i mat ion) 01 BKQ 81- D1, § 
*]£J°I §£M S^l^ UEft« 511 *i]EH(Motion Vetor)BH2 &CK 

MPEGOHIAH^ Oia& ¥ H JSI 3&& S£H)CT&a« OISSKQ &CK 

gjtdh^Ho^ DCT & :qeJ = li ^^PI^S CHIOIEHS 8x8B^I^ W- DCTCHI °l 4= 

ZL 3I^k AR^ H&ia axi-a E||0|M°J axUI- 2*^^ ot^g a[ ^ RLC(Run 

Length Coding)S S6H CHI 01 BH gf^S ^SOIEK 

OP I A) DCTS CHIOIEH^ SZfS^OHIAH S^^^ S$£|^D|| oi^oj a|^^ H&m 

axhaa-Ss eeH ai^^o^ ojajoii ^°oi gxi chioieh^i ^^oi oi^cnacK 

EE XI- IF 111 eS^OI US CHI 01 BH ^ ^CH^i ^ h ^y 3E ^-JH^ ¥tf6[ 

H ^CH^j ^ h ^&J£^^ ^ 5!S ZJ 3E?JEi Ahgmoi ^l^^oj CHI 01 BH BO. 

Oiaas xHBI^SOII ^[CHAH, fiU ¥19 (Cod ing) 2J ^M^S ^□9 APPI ^| 

0IEH& xH^I^ OJ6H ^ M^Z^I S^IOUH A|^^°| X[0\^ Al^^j^^ JHi^l^ Mm 

o\m, e d ji &nmoi eim^u s eh ^sohi &mo\ M^m^ U§i 1U. 

£ 1S ^l^°l EIM^^J ^SI UEfyi ^IM DH^^I^OIH,^ 2^ ^^juj-^oil 0} 

^ S^IS^M U&tii ™M DHM^Z:0|EK 

B¥l°l xHdIM ^|^ 8fe 3g A|^§jOHIAH ^^fe HPH6PI ah 0^ fflg ^ 

HEIMOI XHIohgn oiqk 

miW S^sPr atytlH MPEG-40HI AH^ TelenorOIIAH XHI^& EIM^U ^EHS A^gmn 2i^CHI 

bj[ □aian c^h cm^ □aiaffl, 



rfl si&i[tf)*[ \/,lX(0,\d\-MAX(0.2* ti-Ql>))) 
Oi^lAH, d=(3A-8B+8C-3D)/16 ZIBIH QP^ ±\mOJ\ DHB^ M^°l I&EfDI HOICK 

mpeg-4°i xh^ioiiah^ o i sh ^ndi^M oigs^oi mmm m&m iHPHmoi ^g^ h °i mmm 
sr^APfe aaoi niAian ai^LK es^ h °i ^ oibh^ §4 h sbpi- ^ai^ 

^ih^^s s^pepi ih^oii s^^^o^ 11^!°^ M^a m&m xhphspi^ ch^ek 
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^ss^i mmm m&m uph^^i ^isha)= 31^01 swot mn^ mg^oi 5x1 aa. 

M^m a^s aiph^i am x-haish ¥^aa i§i ssai 

^ h soi saifedi, ofe bi^a°i ^« 3= eh si- hq-. 

EE& , POCS(Project ion onto convex sets)0|^0il J\*}m m Mmm UPH ^S^0| HI A| E| &X| Ei , 

01^ JI^aho^ &m(lterat ion)^3 ZJ & UH EfgJ (Convergence time)^^ 015^ §x|gAho|| q] 
5H AH El 3 ggS^IS ^imn 21 Ck 



s»i, m&m uphspi ans-i^s 4* a » oil 31^01 ^asm 31^01 ato. 

MKH, a^°l a All S ¥^Hr SEt& ¥^ 2¥0||AH M^lf S^l UPH^II S&Q . 

e ^ h s^ &:>m :»i*°i ss^ m^if a& uph saias 6H3W3I ^I6H 5 

m^zj- 331 ^n r ^^s oismoi ui^a°i e^&oi ^aizi^^ 

S SI^SfeQI 5|3SfE^ff XH^ 3#0UH°| =§Ahg ^ Qmm ^ AHI^SfeDll 3 ^ 

^01 



M^Zi 3311 ^S°l ^HK^gs 0|§mo1 SI6J-&°I S^hSiOl AJAIZI^^ AHPH 

& 4 s 2i£^& ^ ^ h §°i *h#ouh°i §gy§ ^ cmmm me\^ 331s 

^ ^IM AHI^ S0,S1,S2S a^UHK SE ^PoKfl »=S ^£> h °l §£011 El- Bf- aiehaho^ 

QM^U e^M PM^ irz DC ^U^KdlM^ S§£IS 4-M°!^ DCT 

Ah §61- 01 2f ^IMOII 331 ^S°l ^Sfe Aij^nfx §<*0UH°| M 

^ 331011 lhm^i m^^ej ^°i epis 3^1 chi lhm^ M2^^ei b.j\°\ 

^ Ail.SE i§ & 31 0|| AH DC 2^3! 2§£IS DC S^^l! S£°| Ajeyoi HS^aI 



rime = Q /> A ./ 



,-(|v,-r 0 |Z(;/ >! - r,. if mPREC\°±A 



v m . if lDwDs^U 



( v s -v,ZC^ J ) v 9 :v 8 , if mSt/rrs 91 "11 



{* A :-OA-D-l| 11,1,2,2,4,2,2,1.1 ! 16 

°] ^Zi^]S OISS^OI §Aho| gxioi 0 | ^nhoh ^ CH| AH M^sl- ^Ahg 0I¥ 

0|6K S¥^l ^ ?H^01IAH°| §§^I ^leh Lli^U S EH ^S0|| 

01 & aii si assFH a§a ^ h CK 

£ 2^ ^! ^ai uj-goii 331 UEftl! DH^^I^OIH, £ 3^ DCT 

basisS UEFtH ^^£0|Q. ZIBIH £ 4^ ^ ^§011 CC^ Pi^^J H EH U JSI UEfy 
01 Q. 

^ ^ h S^ 33l(Block boundary)OilAH°| Mmm &[0H^ 31 SZi g^OI OFbJ 

Oil AH AJAISfe SOIQK 

^, 31^^01 4-^oie DCT 5H^(kernel)M OlgmW 331 ^S°l ^ OH LH CH ^IL[^ 

S^OIIAH^I §aho| shnh&S ^zi S^o^ oj^xiCH 33I°J ^AHI& ^H^aho^ 

&&im3l(smoothing)E h ^ 5jO|CK 

0|£^ ^ h 0| 31^^01 a^ 4_^oje D CT 0|g& 0 1 EH & S3 6H^S §§3 

CHMCH PM^U°I xHBPI- ^131 0l¥CHX|H^ ^AlZj- =§^0, M ^^i ^Aho, ^ pH0] | ti^jE^ §§I 
4= SICK 

mmm s9^oha)°i chioieh xhbi m^^i 331011 uau^ s^^^ M ^ & o, 

0.1 s^^ahoi Ajo^ uEi-ycK 

CUBhA) ^^> h M AiPHS^ ^AHI^ 331 g^°l SEH^ ^§AP^^ 3 
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£ 21= 4^ EErr ygo| UEHH^z 32^, SSIS }|^°^ S0,S1,S2°] 4 

WS! HBI5HM dH Sia- S2r= &^|°| JIS01I °I6H = ^l*j°^ aHE|£! 

30|H^ M^lf°l g§I ^Xl & h bab 31 ^ h 4= S0°l = ¥ 

°i m^chi Sii2i22^ mmm rn&ow *is^2j ggi ^ek 

^ ^ h S°l Pi^U HEIll a-a^ S00]| AH^I M^H- AlPH^I ^l<5H S1^ S20||AH°| 

§ai oig^fe aoicK g&oi e^s^i aoi oi-uei ^^e^i a&cfe ^smoun so,si,s2 

o| o A[a[Q[ a ^ oi^ QL 0 | fe ^4= §«oiiAi£ di^e stfept 3i saa. 

so,si,s2 aii^°i ^u[^ m&o\ u\±m^.^ mmm g§i so°i ^m4= 

S1,S2°i ^Hh4= UBISH ^^^ ah M s 9 ^Ahg xiPHSfe aoiQ. OICH, ^HK* 6H^°I 

mmm ^s,4=^i ssiouh iJCHbr 4= 2feQi ^ ^soun^ ssi s^ouh 

2i «=9 S&S fll^oHQ 0101, 4**! 3 SI §<*OUH M^IF HI^^Q. 

an, mm §sis 3^xi°i §g£ib ^im aii^ so,si,s2S §°j »cl 

SOrr 3 SIS J^XI^DI, S1^ S2rr § SI M £fe 4-M2J^°| 5jtf AIIMOICh 

^, aS|2| S£^t£^ SO AHI^OII CH £PI&ttt3 ^ h 0| SSIOUH^I M£^£OII *! 

S^2J g^i 1>X| Sfe S1,S2 AHI^o, §sg 0|g6KW S001I LHXH£ICH 2fe 3SI°I 

s ii\j-\m^t= aom. 

Ah^|o| ^^o| gtdg £^ A^g£|^ 4-M2JE DCT basis^r £ 3011 A) a 

4_^oje DCT basis^ 3 £UEHOUH CHS*! (symmetr ic)0|>IU-, (ant isymmetr ic)°J 31 ^ 4= »l 

a. 

^, SO A1l^°| DCT SI^^M ao.o(DC),a 1 ,o,a 2 ,o,a 3 ,o^I2 IT 01 a 2 , 0 ^a 3 ,o^ a^ h 0| ^HK 6 ^SO|X|°h 

a 2 , 0 ^ ^^JS ^1^^^ pisop a 3 , 0 ^ ^CHSOICK 

0 1 EH , SO AHI^°I ^^J^ g^PI- ^AHm^ ^lx|£^ gJXI^H^ mm SSIM ^1^^^ ^Hl Mm M<£ 

^&0\\ §81 CHS^ei ^^01 omBI- yj-CHS^oj ^^01 BQ. 

0 1 BH & M2j^^0]| SSI ^^01 ^CHS^oj 30|Efe OlgS^QI ^H|-4= S^01IAHO| a 3 , 0 ^l 

01 m aC[ ^ All 5 1 Df§I ^QK 

a 3 , 0 °l 3^1 SSI ^^011 LH^^l a 3 ,i,a 3 ,2^ B^l £^ 9EH°l^a 3l oS| B^l ^^^°l firfc 

ofe aH bi gsi£i oii= &^eoi s&me a^s^i- ^^msi ubuhs ois mm^Qt= 

bh^ SO ^BfOFU^ S1,S2 if^ M^]^°l CH&OI £fe S^OIfe (^,a 3>0 a 3>1 a 3 , 2 °l 

3^1 ^^°| 2*01 M IH)M^ SSIOilAH §§I ^X| a^Q. 

0|£^ Pi§ S^01IAH£| S^S UPHSPI ^ h HE|M^ P§i ^CK 
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g^ioii 5i a V4 ^ V5 ^ V4 , a V5 ,^ □xiacf. 

v 4 , v. r </ 



< / C c 2 ( a 3 fr - - v 5 )/2 ) * 5( | a 3 () |Z (J I ' 

a 3iJ .SV(/'.\U/ ; _ :i )*AfflV(|a 3t0 |,|a3 i ■ <'.*.2 > 
a 3 n ( U ^ : -^i]*[v 3 v 4 v 5 v 6 ] ') r 5 

,=( [c -c 2 c 2 -C "f*fv r.r.r V')/c' 3 

2 =( [c i-c.c.-c | . | 1 )ic , 



a 3 , 0 a 3J a 3>2 ^ DCT 5H^Hr AHI^ S0,S1,S2S°I OIU Inner Product)^ ^SHSCK 

nam ?\mi\°i grsoi ££icn 5hxi:hi4 oma yen asss umfe as atoi^i ^ish 

SSStOII CHS S£IS(CI ipping)^§0| mU}BQ. 

oia he-is ass 4=s as oil oich ^ sass 2jse°s*i ^¥^&j s^si sgs sxii =aia 

Oil CH8HAH MDimQ. 

3£|H #?|0||A| iSS PSM e^OIIAH^ EbXI 33I ™M1* v 4 £l v 5 Bf S§S|01 tiW^JLl &0| 3 

^£01 a°J5Q S^OUAHfer if 9 S#°l &X\M tt 4= HQ. 

me-iAH s#°i dHga aoi 3 =goi seism ivie s^ohah^ dc 255 22^ s^s a^s 

HPiS^I sa. 

Dcs^iJ! 22oiiah°i mmm m&°\ m>i anpss oea im. 
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ax=M4A'( v , ,v : v . r 7 ,v 8 ), 

min \//.Y( v - v 2 ,v 3 ,v 4 v 5 ,v 6 ,v 73 v s ) 
if( max-min Z2.QP)<*]^J*low pciss filtering* I 

vprime n - Q b k .f ^--^« 

A- -4 

/',„=(! v r v 0 |ZC?/' f /w/VMX'lU^Z 

v„„ if ID- 

i v s -v.,Z(jr)v 9 \v S9 if mSWCS^i; 

{b, :-4j/vD4; ! 1,1,2,2,4,2,2,1.1 116 

^, g?||o| £|CH CHI 01 EI& - £1^ G||0|E|3t°| ^ CHxI^h 2.QPSQ 3^011 BHPM^U 

01 WB.m 3?) UHS^ ^ h 0| 3 ^^01 §^0||AH^ DC EE*J! 2E^ M^S 

Pi§ 2E£[ DC EE^l SE^ S§8 Q&QF &g &IQBIM°S SS^CK 
— ~$ Zl( cq cm J . : (v |-v 2 )+^(v 2 -i 



• o(v. r v 3 )+*(v 5 -v 6 )+Kv ;i -v-) o( r-Vs)+<Kv 8 -v 9 ), 



^Ko(v) 1 vL>^\ |y|D77//? 1: li 1-11 M Kv ) <H l"-. 

^UBIMOII °I6H Ei"^ , EE > THR2(X-||2E3|A|fiE^)0|S DC EE^l EES ^§6Q, 

esxi st as ees ^s&a. 

0|£^ aUBIMo^ M^lf Hl^Sfe g Xl^r 2^0UH°| §s^i ?ia CIM 

HEH^ gfSS ^ 4S SZQSKW & All SI ^SSfS C[§1 ^ h P. 

e ^ h s°i emmm we\^ aag hxi, ^§ a= s^is 3^xi°i ^im aii^ 
so,si,s2M §°i ea.(4ois) 

&J\2\ EE ^=P6fe &IQBIM0II °I6H EE SS^I ^01 (402S)^6H £1 EE SS&(eq cnt) 
a ^XH CHI °I6H ^§£|Oi£] HI 2 =31 AISE& (THR2)S dlHSQ. (403S) 

EE S§M HI 2 HBHAISH3t£| UIJH^ S^0||A)°| »=9 a#£| SE01I OJEf <Hbh^o^ □ 
EM 3 C|i = U HEH^M 8^1 ¥IB SOICK 

EE i§ EI-SIOIIA) Pi§ SE^ S§£|S Ei AH , Pi§ EES ^§6HQ(404S) 4-Eoj^ DCT 

Ahssm st ^imoii me mm ^s°i ^ek= §a§ ^eck(405s) 

mill ^JL\^ §^0IIA)o| S 3)1 Oil LH^^l SE^gJ £^°l H^IS mm SJI ^0\\ MS 

^-oj ELJ \o l ^\±x\^ ssea. 

EB-IE 0|« SZI a^OIIWXI ^□sKM SZI §^0UH°| 3^1 Oil LH^S MS^°j ah-oj 

g?|| ^SOll LHE9 MS^S £^°l il^xl^ ^§aCL(406S) 
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v 4 . r ,-,/ 



-CUl>(c 2 (a y{) ,t! , < : .u.. v r v 5 )/2)*S(|a 3() | 
a 3o , S7(j\{ a , ., )* A///V(|a 3 0 |j,|a 3 , . </ ,_ 2 ) 
a 3l) ( [r 1 -c : t' : -c: 1 ]*[v 3 v 4 v 5 v 6 ] ' ) r s 



°i anEies oigmoi as»p-. 

WJ\M, QPi= v 5 ^ 5H9 0H3^M^°I ^XHF H4*0|CK 

&D\^til2l &^ Pi§ S^OUH^z g^OI ^ All & g<*OUH°| Mmm ^£> h °l XIPHt= ^M^^^ OI^CH 

xixiej-, uH^ea- aoi g&oi s^oii/h^ esmini ai^a ^ &a. 

WtEiM , a§ (403S) CHI AH DC ^^3! 1§S 3^0|fe DC S^S 

oi mmm s&s hphqh ^cho^ck 

DC M^lf S&S fll^Sfe BIQBIM^ 6^1 & 

max .U1A'( v .r 2 ,v 3 ,v 4 ,v 5 ,v 6 ,v-.r ^ ). 

min ML\\v , ,r 2 ,v . v . v . v . v_ r N ) 

i K | max-min \Z2.{ pass filtering* , 

vprimc H Q /> /V /> w+A ,lDwD8 

/ ' fH =( | v , - v 0 \ZQP f /ii/Vf/* 1 1 e rtf Z 

if ID. 

( v s -r., ZC^V) v 9 :v 8 , if /wswrs?;^; 
{£, ;-4jA-D4! ! 1,1,2,2,4,2,2,1.1 j 16 

3 skqbimoii °I6H & aai-^i aa. 

^, 3^11 °l ^IM^°I £|CH CHI 01 EH - z\± QIOIEIStS ^61-01(4088) SQIxPh 

Oil °J-( 01 CH DC S^^l HHOII °|& PM^UOI Sfi& 3^0|CK ) UDSa ^ h 0| 3 ^^01 

6PQ S^OHAfe DC SE^ S^S- S&S HI » 6^1 S Q . (409S) (410S) 

0|£^ ^ h 0| 3 S^jo^gh Pi^U WE\^°\ Mmo\ iUS £P|2| Mm S¥i 4= 

^ 3 ^£J^^m01 £IS&Ck(411S) 

HdlH £>0|°| 3 pi^u H BH E+^IB Efll Hai&JOII □ 6H 

DL(412S) 

e ^-s chi i[E ammm a jsi ois& *wiqii°i aa eiioim^ s souh^ aa. 
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£ 5^ g CHI 0}^ PHU ffl EH CHI £|& PSNR^^M U&EH EH0IM0IQ. 

^ ^ h S°l Pi^U S BH ^SI 0|g& ^A|0)|°| P§i l= h Ch 

MBHgJg^ 300^31 ^ ( INTRA Vs9& 2^1 Ah§8K)1)°^ 8H1, °fX[m Ilh Bh □ I EH (QP){= 

IQSSII H.263°l gf»9 JISM AhS^CK 

3 d|H F_code^ DC/AC 0)1= S^S £J0||O|MAIS Rectangular shape VOP VsS J\^m AhSS 

a. 

£ 5°J Sir EIIOIM^ £PI°i 522^ CIM^U HEH^S S^°| PSNR g L|- EJ- t=H MPEG-4°I 
VM(no f i Iter ing)OUHSQ Mmm S^OI JH£±£I&MM ^ h 4 s 

0|£^ &g ^ ^ h S°l XH^ S^OUH°| §g^I ¥\m L\mm^ WE\*4 gfB8 P§i 21 CK 

swi, ^Hr^ §^ouh°i oigmoi heh^im b[o\ mmm ^^ h °i xii>Pr 1^2^ oi^oi 
s asoi g&s aissfe s:o^ 21a. 

Q- «/die §m°| §^> h S BISSC!-. 
S^PS 1 

5jtf All ^ S0,S1,S2M AiJUr, 

se ^pmoi mmm ssoii coy umm^ sei eim^ ee^ dc shsi 

SE^ ^il, 

Pi§ SE^ S§£|°H 4-M°j^ DCT 5H^M AhSSKW ^ ^MOII □ & §3)1 ^S°l ^H|-4= §Si 

£!^°i b.j\2\ ^i^xi^ 5§5Q oim a^oiiwxi ^□efe r^u^, 

i§ &?)|0||Ai DC S§£IE! DC £^4! *1S!0| Hfi»X|S SBS^ AlUh 

DC S^^l! S^CHI °\m PM^UOI Hfi& 3? 

4 

vprimc tl Q A ; ./? ff+ ^lD«D8 

/', 7 ( r,-r, .ZC^O vprime 0 :v } , if mFKI-C 1 ( ?!^Z 
r ##i . if I DwD8 < 9 n flD 
<|v 8 -vJZy> ('CS^mf 
> A :-4DA04J = { 1 , 1 }//16 

si 1 soil ^oiah, ammm sei 

Ch _ _ ; v ,-r ,)+())( v ; ) ,i( r^-r,) 

o( v ,-v 5 )+4(v 5 -v 6 )+#(v ri -v^) o(v.-v^(v 8 -v 9 ) 5 

^ M. y D///A' i(^l^^A|^t-_/i :V v^ 0(y) l? oj-qig ^( T )=o -'14. 
°i ^ubimoii °\m > THR201S dc s^^i ens ^ge^n, nmx\ p§§ 

SE^ 31 ^fS^ 6fe XH^ S^OilAH^I §S^I Pi^U ^E^ SB. 
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3 

M 1 soil sicHAH, dc s^^i sa°i Mmo\ w&mx\°\ 

max \/i.V( r ..v ,,v 3 ,v 4 ,v 5 ,v 6 ,V-r Sl 

min \//A( v i-v : .v 3 ,v 4 v 5 ,v 6 ,v 7 ,v s> 

iff, max- 111111,22. pP)°]i&J*low pass filtering* I 

°i anaiMoii 216H g?ii£i a ch qi oi ei at - Qioiaat£i aaxph 2.qpsp- g 

^oii°i g^£i g^^oi asie §^ouh°i ai^sfe 3i m= xh^ s^chi ah 

S^S 4 

HI 1 S01I 2*[CH AH , Pi§ S^OUH°| Dli^U DE|^ S^IOII 2J§°[ 5|fl v 4 ^ v 5 ^ v 4 - v 5 - 

,= v-+</ 

</= C '/.//'( r : ( a i A y-a xo )//c^O,(Vf r , ) 2 ) :;: o( </ 3 u ZQP 
a 3() . l S7(i'.Y(«, :) )W(|flJ,|fl 3J . ) 
<' N o = ([ 6, r 6, 2 6, 2- <: 'V^3 

<' .[C' r 6' 2 6' 2 -C 7 . 



°i sjubi^m oigmoi s«oiiai°i mm g^ioii lw±b a^is g^ii ^ 

S?S 5 

HI 4 S01I ^CHAH, QP^ S 31 Oil ^1 x| §h v 5 D[ SSS 8H3 DH3^M^°I gf»» S^OIH, Ci.Cz.Cate 

DCTM ^|6H A^gEl^ Ci,c 2f £| 2^ §^,c 3 °l 2°) ¥#4*^ eMAI^J ^ 

S AhgSfe 31 Sfe XH^ £!^0||AH°| §gys o| & pssgj H EH gj SB. 
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DC £5* 
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407S 



g^ g*f 

«I C «M"2| MAX.MIN . 




4oes 



lo 



W=£bkPn+k, iins.o 

( (I vi -vi|<0P)VJ :Vi,if m<l 
Pm=< vm' ;f l<an<£8 

((lv. V9|<QP)VJ :V»,if m>8 
Jbk:-4^k<4HU,2,2,4,2,2 ( U^16 

«0W2| i^sf ggg Jp\o\L\, 



WD B* 2*1 a^SM c.|s| SI MEW. 
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